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    （1）在红海榄群落总共采集鱼类 7 科 9 种，蟹类 3 科 7 种，虾类 3 科 3 种，
腹足类 1 科 1 种，双壳类 3 科 3 种共 23 种动物；在角果木群落总共采集鱼类 4




而光滩Ⅰ的最高  (-21.95±0.35‰)；潮沟内的表层沉积物 δ15N 值最低
(5.52±0.60‰)，光滩Ⅰ表层沉积物 δ15N 值最高 (7.27±0.79‰)；角果木群落林内
的表层沉积物的 δ13C 值最低  (-28.58±0.07‰)，光滩Ⅱ的 δ13C 值最高
(-23.74±0.21‰)；林内的表层沉积物的 δ15N 值最低 (1.57±0.17‰)，林缘的表层





















鱼 δ13C 值与光滩Ⅱ青斑细棘鰕虎鱼 δ13C 值不存在显著差异 (P>0.05)，与林缘、
光滩Ⅰ以及潮沟内的 δ13C 值差异极显著 (P<0.01)。林缘青斑细棘鰕虎鱼 δ13C
值与光滩Ⅰ的 δ13C 值差异不显著 (P>0.05)，与光滩Ⅱ的 δ13C 值存在显著差异 
(P<0.05)。青斑细棘鰕虎鱼 δ13C 值由大到小依次为潮沟(-20.44±1.02‰)>林内




C 值不存在显著差异 (P>0.05)，与潮沟的差异极显著 (P<0.01)。青斑细棘鰕









鱼类逐渐增大，营养级范围由 2.00 (鸭嘴蛤) ~ 4.14 ( 犬牙细棘鰕虎鱼)；角果木
群落中，所有的动物消费者的营养级基本是按照双壳类、腹足类、甲壳类、鱼
类逐渐增大，营养级范围由 2.00 (长竹蛏) ~ 4.89 (刀额新对虾)。在两种红树林群
落，活动性强的鱼类青斑细棘鰕虎鱼、粗鳞鮻以及杂食性的虾类刀额新对虾、
脊尾白虾在 4 类微生境中营养级变化幅度大，在红海榄群落分别跨越 1.35、1.04、






















Mangroves are woody plants that create a transitional environment between 
land and sea in the tropics and subtropics. Compared with the ocean ecosystem, 
mangrove forests are characterized by their higher productivity, habitat heterogeneity 
and species diversity. They provide shelter and habitat for both fishes and benthos. 
Different animal communities, size, feeding strategies together with abundant food 
result in the exceedingly complex foodweb in mangroves. Previous study sites 
mostly focus on the mangrove area and mudflat, not taking different microhabitats of 
mangroves into consideration. Neither the materials and energy among mangrove 
area, mudflat and tidal creak nor the nutritional relationship between different 
organisms were made clear in previous researches. 
This research selected the forest of Rhizophora stylosa and Ceriops tagal in the 
Hainan Dongzhaigang Mangrove Natural Reserve as object. Collected the primary 
producer, sediment and animal consumer of tidal creek (TC), mudflat (MF), forest 
fringe (FF) and mangrove area (IF), used stable isotope to analyze the characteristic, 
and investigated the contribution rate of carbon source from primary producer to 
nektonic organisms and the food web in the microhabitat in the mangrove. The main 
results of these studies could be summarized as follows: 
    (1) This research collected fishes of 7 families 9 species, crabs of 3 families7 
species, shrimps of 3 families 3 species, gastropods of 1 family1species, bivalves of 
3 families3 species, 23 species in total in the forest of Rhizophora stylosa; and fishes 
of 4 families 5species, crabs of 3 families 7 species, shrimps of 3 families 3 species, 
gastropods of family 1 species, bivalves of 3 families 3 species, 19 species in total in 
the forest of Ceriops tagal. 
(2)In the different microhabitats of Rhizophora stylosa or Ceriops tagal 
community, the δ
13
C、δ15N values of surface sediment had significant difference 
(p<0.05) respectively. In the Rhizophora stylosa community, surface sediment 
collected from IF had the lowest δ
13
C value (-28.26±0.05‰), MFⅠhad highest δ13C 
value (-21.95±0.35‰); TC had the lowest δ
15


















N values (7.27±0.79‰). In the Ceriops tagal community, surface 
sediment collected from IF had the lowest δ
13
C value (-28.58±0.07‰), MFⅡhad 
highest δ
13
C value (-23.74±0.21‰); IF had the lowest δ
15
N values (1.57±0.17‰), FF
Ⅰhad highest δ15N values (6.10±0.70‰). 
(3) Expect Acentrogobius caninus in the Rhizophora stylosa community，the 
δ
13
C、δ15N values of consumers collected in Rhizophora stylosa and Ceriops tagal 
community had significant difference between 4 microhabitats. For instance, 
Acentrogobius viridipunctatus had been collected in all the microbabitats (both in 
Rhizophora stylosa and Ceriops tagal community), the δ
13
C value of A. 
viridipunctatus had significant difference between 4 microhabitats. In the  
Rhizophora stylosa community, the δ
13
C value of A. Viridipunctatus in IF had no 
significant difference with MFⅡ(P>0.05), but had significant difference with FF , 
MFⅠand TC (P<0.01), at the same time, the δ13C value of A. Viridipunctatus in FF 
had no significant difference with MFⅠ(P>0.05), but had significant difference with 
MFⅡ(P<0.05). In the Ceriops tagal community, the δ13C value of A. Viridipunctatus 
in IF had no significant difference with FF and MFⅠ (P>0.05), but had significant 
difference with TC (P<0.01). 
(4) In the Rhizophora stylosa community, mangrove plants and POM made a 
larger average contribution to nektonic organisms, about ≥20%. But in the tidal creek, 
mudflat, and forest fringe, contribution of other primary producer are larger, such as 
the macroalgae. In the Ceriops tagal community, macroalgae averagely contributed 
at least 40% to nektonic organisms in each microhabitat, much higher than mangrove 
plant. 
(5)In the Rhizophora stylosa community, the trophic level was 
increase successively by bivalve, gastropods, crustacea, and fish. Ranging from 2.00 
(Laternula anatina) to 4.14 (Acentrogobius caninus); In the Ceriops tagal 
community, the trophic level was increase successively by bivalve, gastropods, 
crustacea, and fish. Range from 2.00 (Solen strictus) to 4.89 (Metapenaeus ensis). At 
the same time, the fish Acentrogobius viridipunctatus, Liza dussumieri and the 
















range of trophic level, Across the trophic level of 1.35, 1.04, 0.68, 0.58 in 
Rhizophora stylosa community respectively, and across the trophic level of 1.07, 
1.22, 1.78, 1.11 in Ceriops tagal community respectively. In the Rhizophora stylosa 
community, the same species of animal in the tidal creek have a lower trophic level 
than other habitat, but this didn’t happen in the Ceriops tagal community. These 
demonstrated that the heterogenrity of mangrove had affected the complex foodweb 
of mangroves. 
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第一章  前 言 
红树林是生长在热带、亚热带海岸潮间带的木本植物群落 (Chapman, 1976; 
Tomlinson, 1986; 林鹏, 1997)。它具有防风消浪、降低海岸线被侵蚀被污染的程
度、吸收和传递营养物质等作用，是许多动物重要的栖息地 (Blaber et al., 1989; 




地、产卵场和育肥场 (Chong et al., 1990; Nagelkerken and Van der Velde, 2004; 
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甲壳动物中的蟹类是红树林底栖生物中的优势动物类群  (Jones, 1984; 





的重要动物类群。Emmerson 等 (1992)发现方蟹 (Sesarma meinerti)消费的落叶
占林内落叶总量的 44%；也有研究发现 Sesarmids 蟹可消耗红树林林内落叶总
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物的生长 (Bertness, 1985; Smith et al., 1991; Botto and Iribarne, 2000; Smith et al., 
2009)。 
鱼类作为红树林生态系统中重要的动物类群之一，生活史中大部分时间在
红树林中度过 (Blaber et al., 1989; Nagelkerken et al., 2000)。红树林被认为是许
多鱼类的育苗场和摄食场 (Blaber and Blaber, 1980; Robertson and Duke, 1987; 
Laegdsgaard and Johnson, 1995)。同时红树林的存在也是热带、亚热带沿海能一






庇护场所  (Parrish, 1989; Blaber, 2000; Laegdsgaard and Johnson, 2001; 




































称之为碎屑食物网 (detritus food web)，有别于水生生态系统的啃食性食物网 
(grazing food web)，而与陆地森林相同。通过碎屑食物网，红树林源源不断地提




提供重要的食物来源和营养支持。但这个假说一直存在争议 (Bouillon et al., 
2000)。主要争议来源于红树林向滨海食物网输出的有机物数量有限 (Lee, 1995)
以及红树林与相邻的其他的生态系统的碳传输尺度范围较小 (<30m) (Guest et al., 
2004)。Wang等 (2010)对福建漳江口红树林区可溶性碳的研究发现，红树林对河
口可溶性碳贡献的输出出现在洪水发生期间。有研究报道有些地方红树林碳和其
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